Abstract: Diverse elements of anti-littering campaigns may be effective at addressing different causes of littering. Therefore, a complementary approach combining various elements is needed to ensure the behavioral effectiveness of corresponding campaigns. The present study investigates personal, problem-centered face-to-face conversations compared to three different types of anti-littering posters (witty, authoritarian, environmentally oriented). In total, N = 147 persons participated in the questionnaire-based survey. Pictures of the three anti-littering posters were presented to all respondents, but only 82 of them additionally took part in problem-centered face-to-face conversations. Participants of the latter condition liked the conversations significantly more and judged them more effective for reducing littering than each of the three posters. Intentions for future behavior also improved more in the condition with face-to-face communications than in the reference condition in which only the anti-littering posters were presented. Regarding the posters, it was found that the witty and the environmentally-oriented poster were liked more and judged to be more effective by the respondents than the authoritarian poster. Findings are discussed in relation to the design of campaigns, which combine elements with reference to an integrative behavior model covering a broad range of factors, including processes of justifications, habit formation and reactance.
Introduction

The Interactive Approach of Anti-Littering Ambassadors
The pollution of the environment through littering is a serious problem that causes high cleaning costs and negatively affects the aesthetic value of nature and urban settlements. Ultimately, it can have a negative impact on the quality of life and reduce the residential satisfaction of citizens. In Switzerland, the Interest Group for a Clean Environment (IGSU, Interessengemeinschaft saubere Umwelt) is engaged in various activities to counteract the littering problem, such as organizing clean-up days, providing educational materials and designing anti-littering posters. Since 2007, IGSU has also engaged so-called anti-littering ambassadors who personally approach people in public spaces and involve them in face-to-face communication on the topic of littering in order to increase their awareness of the littering problem and strengthen the development of personal anti-littering norms ( Figure 1 ). Each year, the ambassador teams visit public places, in particular "littering hotspots", as well as schools in around 40 Swiss cities and municipalities. Thus, in 2014, about 80 IGSU ambassadors were active in different regions of Switzerland to talk directly with people about the littering problem. In total, their activities make up approximately 16,000 h of environmental communication and raising awareness annually. The personal approach of ambassador teams involves close social interaction and is clearly distinct from unilateral media campaigns. The anti-littering ambassadors and the target persons get involved together socially and content-wise in a discussion centered on the topical field of littering and associated problems. They discuss the topic with each other and search for solutions of the littering problem cooperatively.
Various studies indicate that interactive, personal face-to face communication tends to be more effective in changing attitudes and behaviors as compared to one-directional communication through media [1] . Face-to-face communication has been shown to be particularly helpful, when the aim is to cooperatively solve an environmental and social dilemma [2] [3] [4] . It is important for this that the communication is authentic to establish mutual trust between the discussants, so that positive Figure 2 . Environmental campaigns aim to convey social norms for positive environmental behaviors to target persons. Psychological reactance can prevent the internalization ofthese social norms, and justifications can limit their behavioral effectiveness, even after successful internalization. Furthermore, justifications for norm-deviating behaviors in the past (rationalizations) can serve as justifications (neutralizations) for similar negative behaviors in the future and may thus stabilize misconduct over time (with reference to Sykes and Matza [10] ).
A strong influence of face-to-face communication as compared to communication through media is also suggested by psychological models of persuasion, which hold that the strength of social influence decreases with the psychological distance between the source and the target of the influence and with the number of persons that are targeted [23, 24] .
Linking an Integrative Behavior Model to Sustainability-Oriented Campaigns
Campaigns aiming to promote positive environmental behavior are often not confined to one activity and medium. Instead, they frequently combine several campaign elements with the same objective together under one roof. In addition to one-way communication by posters, flyers and TV spots, interactive elements, such as clean-up days, public events with panel discussions, cultural performances, competitions and the organization of waste-free zones have been used to achieve the active involvement of target groups [25] . From a psychological perspective, a complementary diversity of campaign elements is useful, since different campaign elements can tackle different causes of littering. This is crucial, since a variety of causes may be underlying this problematic behavior. Determinants of environmental behavior include personal factors, as well as social and further situational influences [26] . Personal factors are, for example, the knowledge and competencies of a person, his or her environmental awareness, personal values, norms and attitudes, as well as goals, beliefs, expectations and habits. Social influences are exerted by formal and informal societal, organizational and group norms, by the social role of a person and by group dynamics. In addition, the actual and perceived options and constraints of a given situation determine the behavior of a person.
Therefore, a complementary approach combining various elements is needed to ensure behavioral effectiveness. For example, clean-up events in schools or in a sports club involve children and youth together with their peers (e.g., the school class or sports team), and the joint personal experiences and social interaction may promote positive personal norms, as well as collective group norms against littering. In depth, systemic knowledge of the negative consequences of littering may be best conveyed through waste education in school or through brochures and TV reports, whereas posters or short TV spots may be effective at raising awareness and motivating people to stop littering by conveying brief salient information through creative slogans. Because of the close social interaction and flexibility, face-to-face communication may be well suited to counteract justifications and raise awareness for the need to change bad habits if existent. An integrative behavior model, which considers the manifold determinants of behavior, seems important for the design of effective campaigns that use complementary elements to achieve a common goal. A draft for such an integrative behavior model is provided in Figure 3 . The model was formed in an eclectic approach to include behavioral determinants and processes conceptualized in various models, such as the theory of planned behavior [14] , the norm-activation model [27] , value-belief-norm theory [18] , neutralization theory [10] and Lewin's change theory [19] , and further accounts for habit formation and change [20] . It is clear that this model only represents a conceptual draft and is, in principle, open to the inclusion of additional predictors and processes. However, the model includes multiple causes of environmental behavior and also entails processes of reactance, justification and the formation of habits. According to the model, habitual behavior takes place almost automatically without elaborated justification processes weighing the pros and cons. Instead, behavior, which often proves successful in the past, is repeatedly displayed without much conscious internal deliberation. Littering may prove successful in so far as the litterer thereby gets rid of unwanted waste and thus achieves the primary objective of disposal behavior. If no one makes litterers accountable and criticizes their misbehavior, littering can thus become a bad habit. To change such littering habits, interventions are necessary to raise awareness with respect to the dysfunctional character and negative consequences of littering. Brief slogans on posters may be well suited to raise such awareness. However, in addition to this, personal face-to-face communication can elicit, tackle, discuss and criticize individual justifications for littering specifically and in-depth. 
Aim of the Study and Hypotheses
In line with the previous reasoning, the main goal of this research is to investigate how posters and face-to-face communication can complement each other in counteracting littering. In relation to posters, a further research aim is to find out which types of slogans should be used to maximize their effectiveness.
Various studies on the use of anti-littering prompts have shown that friendly slogans, which for example, ask for help in maintaining the cleanliness of the environment, are more effective than slogans in a commanding authoritative tone [28] [29] [30] [31] [32] . Authoritarian and rude speech can seriously reduce the acceptance of a poster and even trigger adverse reactions [33] . These findings can be explained by reactance theory [7, 8] , as well as by self-determination theory [34, 35] , which both state that people strive for autonomy and self-determination and, accordingly, wish to determine their values and norms freely [36] . External coercion and pressure to behave in a certain way can thus elicit reactant motivation, which can prevent the adoption of the communicated norms. An open question in this regard is how far humorous communication can circumvent reactance and effectively motivate people for positive behavior changes. This question is highly relevant, as many anti-littering campaigns actually use humorous communication. The present study will therefore investigate and compare posters with prototypes of an authoritative, a humorous and a straightforward environmentally-oriented slogan.
In line with reactance theory [7, 8] and findings from a previous study on the perception of slogans promoting recycling [31] , it was expected that the participants would like posters with a humorous or environmentally-oriented slogan more than an authoritative poster (Hypothesis 1). One part of this hypothesis is also supported by studies on advertising, which found that witty slogans are liked very much by the public [37] .
In line within with the mentioned study on slogans promoting recycling [31] , it was expected that the participants would judge posters with a humorous or environmentally-oriented slogan to be more effective than an authoritative poster against littering (Hypothesis 2).
Face-to-face communication of anti-littering ambassadors involves close social interaction and the active participation of the target groups. Psychological considerations outlined in the two previous sections suggest that the approach is behaviorally very effective. Therefore, two further hypotheses were formulated with respect to the face-to-face communication.
Firstly, it was expected that effectiveness ratings for the personal face-to-face conversations would be higher than for the investigated posters (Hypothesis 3).
Secondly, it was expected that the stated intentions for future behavior would indicate more positive psychological changes among respondents taking part in the face-to-face conversation (in addition to the presentation of the three posters) as compared to respondents who were solely presented with the three posters (Hypothesis 4).
Method
Experimental Design and Procedure
A quasi-experimental field study with two conditions was conducted. A condition where three posters were presented to the respondents served as a control condition for the experimental condition with face-to-face communication and presentation of these posters. The main focus is accordingly the investigation of the effects that face-to-face communication can achieve complementarily to the presentation of posters. A questionnaire (see Section 2.2) was used to measure the perception of the posters and the face-to-face communication and their psychological effects. For practical reasons, no measures based on the observation of actual behavior or behavioral traces could be taken. It also felt inappropriate to observe people after a face-to-face communication involving the building of mutual trust.
The participants of the two conditions were recruited in the same public places, but on different days. On some days, face-to-face conversations were conducted, and the anti-littering ambassadors handed out the questionnaire immediately after these talks, whereas on the other days, passers-by at the same locations were briefly asked to participate in a survey on disposal behavior. Accordingly, there was no random assignment of the persons to the conditions.
Five anti-littering ambassadors with considerable experience individually conducted the face-to-face communications with single persons. The same persons who conducted the face-to-face communications also recruited the participants of the control condition. They were instructed to contact similar persons when recruiting participants for both conditions, but exact quota for gender and age were not provided. The questionnaires were distributed during two weeks from Tuesday to Saturday between 11 a.m. and 17 p.m. The recruiters, respectively anti-littering ambassadors, wore white shirts or jackets with the IGSU logo when recruiting participants (compare Figure 1 ).
An average face-to-face communication took about five minutes, whereas in the control condition, only a few seconds were needed to ask passers-by for participation in the questionnaire survey. In both conditions, a first self-selection took place, as not all contacted persons agreed to voluntarily take part in a face-to-face communication, respectively to take a questionnaire with them. Still, a clear majority agreed to participate, respectively take a questionnaire. However, a further self-selection took place, as not all persons who took a questionnaire filled it in and sent it back (see Section 2.4).
The ambassadors were instructed to conduct the dialogue in an open, friendly and humorous tone. The conversations focused on the disposal behavior of the participants and also included related topics, such as the causes and consequences of littering in general terms and in specific contexts. A questionnaire was developed to analyze the characteristics of the different posters and of the face-to-face communication and to investigate their behavioral effects. The three posters should cover the prototypical characteristics (A) humorous, creative, (B) authoritarian, commanding and (C) environmentally oriented. The corresponding posters were created specifically for the present study. The slogans on these posters were (A) "Because waste has no wings", (B) "Pollution forbidden" and (C) "Protecting the environment". These slogans were placed on otherwise identical posters with the same colors and graphic design and the additional writing "Please, throw waste into the waste bucket". The word "please" was however omitted on the poster with Slogan B to reinforce the authoritarian style. The original posters in German language are depicted in Figure 4 with the English translation of the text provided below. Note that the supposed humorous character of Slogan A stems partly from its reference to a slogan used in an advertising campaign for an energy drink broadly known at the time of the study. 
Questionnaire
The first items of the questionnaire asked for the age and gender of the participants. Then, questions on the three posters were asked. For this purpose, Posters A, B and C were presented separately on three subsequent pages together with the corresponding questions. The sequence of presentation of the three posters in the questionnaires was balanced to prevent systematic order effects. Participants rated for each poster how creative, witty, authoritative, commanding and environmentally oriented they perceived it to be (5-point rating scale from 1 = not at all to 5 = very strongly), whether they liked the poster (1 = not at all to 5 = very good) and also whether they think it moves people to dispose of waste properly in the future (effectiveness rating: 1 = no to 5 = yes). This was followed by a question on the disposal behavior of the participants. Participants judged their own littering behavior in the past on a 5-point scale from 1 = never to 5 = very often.
The next part of the questionnaire was only included in the version for the participants who previously took part in a conversation with an anti-littering ambassador. These participants were asked whether they liked the personal conversation with the anti-littering ambassador (1 = not at all to 5 = very good), how friendly the ambassador was (1 = not at all to 5 = very much), whether the conversation made them more aware of the problem of the pollution of public space through littering (1 = not at all to 5 = very much) and whether they think that such a conversation moves people to dispose of waste properly in the future (1 = no to 5 = yes). Analogous to the questions with respect to posters, participants also rated how creative, witty, authoritative, commanding and environmentally oriented they judge the conversation to be (1 = not at all to 5 = very strong).
All questionnaires contained the question about whether the respondents believe that they will display littering behavior in the future (1 = never to 5 = very often). This latter question was formulated analogously to the question on littering behavior in the past, so that a difference measure between past behavior and intentions for the future could be calculated as an indicator of the communication effects.
Statistical Analyses and Manipulation Check
The statistics program SPSS (Version 22) was used for the data analysis. The methods applied for inferential statistics include repeated measurement ANOVAs, contrasts within these ANOVAs, independent samples and paired sample t-tests, Pearson correlations, chi-square-tests and a binomial test.
A prerequisite for the main hypotheses on the differences between the three posters was that they actually possess the supposed characteristics. The following three manipulation check hypotheses were thus formulated:
Manipulation Check 1: Respondents will consider Poster A as significantly more witty and creative than Posters B and C.
Manipulation Check 2: Poster B will be perceived as significantly more authoritarian and commanding than Posters A and C.
Manipulation Check 3: Poster C is considered significantly more environmentally oriented than Posters A and B.
To test the manipulation check hypotheses the three posters were compared with regard to each of the five communication dimensions, creative, witty, authoritative, commanding and environmentally oriented, by simple contrasts within five separate one-factorial repeated measurement ANOVAs with three levels representing the ratings for the Posters A, B, C. The analogous approach was taken when comparing the overall judgements and the effectiveness judgements for the posters to investigate the main Hypotheses 1 and 2. The seven repeated measurement ANOVAs, which were thus conducted, assume the sphericity of the repeated measures. This assumption was analyzed for each ANOVA by Mauchly's sphericity test. In case of significant deviations from the assumption, a corresponding epsilon correction of the degrees of freedom using the Huynh-Feldt ε was accomplished.
The test of Hypothesis 3 (higher effectiveness ratings for the face-to-face communication) only considered the ratings of persons in the experimental condition, since only these persons evaluated both the posters and the face-to-face communication. Hereto, simple contrasts between the effectiveness judgements for the face-to-face communication and each of the three posters were computed within a one-factorial repeated measurement ANOVA with four levels (ratings for the face-to-face communication and the Posters A, B, C).
Hypothesis 4 states that intentions for future behavior would indicate greater positive changes in the experimental condition as compared to the control condition. In the first step of testing this hypothesis, the difference between the self-reported frequency of littering in the past and the expected frequency of littering in the future was computed for all participants. This difference measure served as an indicator for the intention of a positive behavior change and was compared between the two conditions to test Hypothesis 4 by an independent samples t-test.
Further information on the statistical methods, which have been used, is provided in the context of their application in the Results Section.
Participants
Altogether, 420 questionnaires were distributed, 210 in each condition. For both conditions, the participants were recruited in the same public places of two different Swiss cities (Bern and Zurich). From these persons, 147 (35%) sent back their completed questionnaires using the enclosed return envelopes. There were 82 (56%) respondents from the experimental condition and 65 (44%) from the control condition. Thus, the response rate in the condition with face-to-face conversation (39%) was somewhat higher than in the control condition without conversations (31%). However, according to a chi-square test, this difference was not significant (df = 1, χ 2 = 3.0, p = 0.082). Among the participants, 64% were women and 36% were men. This is a significant deviation from an equal distribution of gender (binomial test, test value 0.50, two-sided, p ≤ 0.001). Women are thus over-represented in the present study. The age of the participants ranged from 15 to 86 years with a mean of M = 33.4 years (SD = 17.7). There was a tendency of even more women among the respondents in the control condition (70%) than in the condition with face-to-face communication (59%), but this difference was not statistically significant (chi-square test, df = 1, χ 2 = 2.2, p = 0.142). However, the participants who took part in the ambassador conversations were M = 30.8 years, on average about 6 years younger than the respondents in the control group with M = 36.8 years (independent sample t-test, p < 0.05). The observed age differences could be due to a selection bias in the recruitment (contrary to the sampling instructions) or they may be the results of differential response patterns in the two conditions. In any case, they must be considered when interpreting the results. It has to be kept in mind in this regard that some previous studies indicate that young people tend to display more littering behavior than older persons [38, 39] .
Results
Manipulation Check and Communication Characteristics
The repeated measurement ANOVAs comparing the three posters with respect to the ratings for the five communication dimensions, creative, witty, authoritative, commanding and environmentally oriented, were all highly significant (in all five repeated measurement ANOVAs with three levels, p < 0.001; see Table 1 ). Simple contrasts within the ANOVAs were calculated to compare the posters with each other (Table 1 ). Ten out of these altogether 15 mutual comparisons corresponded to the manipulation check hypotheses.
In line with Manipulation Check Hypothesis 1, Poster A "because waste has no wings" was rated significantly more witty and creative than Posters B and C (for all four contrasts, p < 0.001). Consistent with Manipulation Check 2, Poster B "pollution forbidden" was rated significantly more authoritarian and commanding than Posters A and C (for all four contrasts, p < 0.001). Finally, confirming Manipulation Check 3, Poster C "protecting the environment" was considered significantly more environmentally oriented than Posters A and B (for both contrasts, p < 0.001). Thus, all manipulation check hypotheses were clearly confirmed. Accordingly, the three posters can indeed be denoted as "humorous poster" (A), "authoritarian poster" (B) and "environmentally oriented poster" (C). The number of cases varies, because the first line per evaluation criterion encompasses only the cases in the experimental condition, whereas the second line encompasses all participants. In addition, there were occasional missing ratings. Posters with two identical letters (within a row) received significantly different evaluations for the dimension/criterion (p < 0.05) according to contrasts within the repeated measurement ANOVA. For the manipulation check hypotheses and the main hypotheses, higher significance levels (p < 0.01 or p < 0.001), which were met, are additionally reported in the text. ** p < 0.01, *** p < 0.001; upper row per evaluation dimension: repeated measurement ANOVA with 4 levels (evaluation of Posters A, B, C and of the face-to-face communication) and simple contrasts between the face-to-face communication and each poster; lower row per evaluation dimension (all participants): repeated measurement ANOVA with 3 levels (evaluation of Posters A, B, C).
The mean ratings for the posters on the communication style dimensions are depicted in Table 1 together with the ratings for the face-to-face conversations on these dimensions. With respect to the dimension creativity, the humorous poster was rated highest. The conversation was judged as significantly less creative than the funny poster, but as significantly more creative than the authoritarian and environmentally-oriented posters (Table 1) . Regarding wittiness, the humorous poster and the ambassador conversation were both rated significantly higher than the authoritarian and environmentally-oriented posters. Regarding environmental orientation, the face-to-face conversation and the environmentally-oriented poster were rated approximately equally high, whereas the other two posters were judged significantly lower. The ambassador conversation only obtained low ratings for the two dimensions authoritarian and commanding for which the authoritarian poster received by far the highest ratings. Thus, contrary to the poster with the slogan "pollution forbidden", the face-to-face communication, as well as the humorous poster and the environmentally-oriented poster presumably circumvented the elicitation of reactance.
Overall Judgement of Posters and Conversations
An overall judgement for the ambassador talks was elicited with the question "How well did you like the face-to-face communication with the anti-littering ambassador?" on a scale from 1 = not at all to 5 = very good. On average, the respondents rated the conversation M = 4.2, which corresponds to an evaluation slightly above good; 85.1% of respondents gave a rating of good or very good; not even a single person answered with not at all; and only two people selected rather not (= 2). This result shows that the participants of the face-to-face conversations generally esteemed the talks ( Figure 5 ). The participants were asked to judge on the same scale how well they liked the three posters. A repeated measurement ANOVA on the overall judgements of the posters and the face-to-face communication (four levels) revealed significant differences between the four measurements. Simple contrasts between the face-to-face communication and each of the three posters were computed within the ANOVA (Table 1 ). It was found that the respondents liked the face-to-face communication significantly better than the humorous poster (contrast, p < 0.01), the environmentally-oriented poster (contrast, p < 0.001) and the authoritarian poster (contrast, p < 0.001). For these comparisons, only the participants in the experimental condition with face-to-face conversations were considered.
In addition, the ratings for the three posters were mutually compared with each other. Here, the ratings of the whole sample could be considered. A corresponding repeated measurement ANOVA with three measures (overall judgement of Posters A, B, C) was computed and revealed significant differences in the liking of the three posters. Contrasts between the posters showed that the respondents liked both the humorous poster (M = 3.7) and the environmentally-oriented poster (M = 3.6) significantly better than the authoritarian poster (M = 2.4; both contrasts, p < 0.001). Hypothesis 1 of the present study could thus be confirmed, as the authoritative poster was liked less than the two other posters. There was no significant difference between the witty and the environmentally-oriented poster ( Table 1) .
Effectiveness Ratings for Posters and Conversations
The question "Do you think that such a face-to-face communication moves people to dispose of waste properly in the future?" elicited judgements of the supposed effectiveness of the ambassador conversations. On a scale from 1 = no to 5 = yes, the respondents gave an average rating of M = 4.0, corresponding to the answer rather yes. Among the participants, 71.6% answered with yes or rather yes; only two people selected rather no; and no person selected no. Thus, the respondents who participated in such conversations have a fairly high confidence regarding the effectiveness of the ambassador talks. However, there was also a considerable share of participants (24.7%), who selected the answer maybe (= 3), which indicates that some people are uncertain in this regard ( Figure 6 ). Judgements on the effectiveness of the posters were provided on the same response scale as for the conversations. A repeated measurement ANOVA on the effectiveness ratings of the posters and the face-to-face communication (four levels) revealed significant differences between the four measurements. Simple contrasts between the face-to-face communication and each of the three posters were computed within the ANOVA (Table 1 ). The comparisons of the conversations with the witty, the environmentally-oriented and the authoritarian poster showed that the effectiveness estimates for the face-to-face conversations were clearly higher (for all three contrasts, p < 0.001).
An additional repeated measurement ANOVA with only three measures (effectiveness ratings for Posters A, B, C) was computed and revealed significant differences between the effectiveness judgements for the three posters (p < 0.001). The effectiveness judgements for the three posters were thus mutually compared with each other by contrasts within the ANOVA. It was found that the humorous poster (M = 3.5) and the environmentally-oriented poster (M = 3.6) received significantly higher effectiveness ratings than the authoritarian poster (M = 2.6; both contrasts, p < 0.001). The difference between the witty and the environmentally-oriented poster was negligible.
Hypotheses 2 and 3 of the present study were thus confirmed. The witty and the environmentally-oriented posters were judged to be more effective than the authoritative poster, and the face-to-face conversations with the anti-littering ambassadors were considered more effective than each of the three posters.
Friendliness and Promotion of Awareness through the Face-to-Face Conversations
The friendliness of the anti-littering ambassadors was judged by the participants on a scale from 1 = very low to 5 = very high with an average rating of M = 4.4 corresponding to a rating between high (= 4) and very high; 93.7% of respondents gave one of these two ratings. Only one person assessed the friendliness of the ambassadors as rather low and one person as very low.
Participants of the ambassador conversations judged how far these talks enhanced their awareness of the littering problem. On a scale from 1 = no to 5 = yes the mean response was at M = 3.4, which corresponds to a response in the middle between maybe (= 3) and rather yes (= 4). More than half of the respondents (57.5%) answered with rather yes or yes, while 25.1% selected rather no or no.
Self-Reported Littering in the Past and Intentions for the Future
The participants judged the frequency of their own littering in the past on a scale from 1 = never to 5 = very often. The overall mean of the ratings was M = 2.0 corresponding to the answer rarely. Almost 30% of respondents said they have never littered in the past, nearly 43% selected rarely, almost 25% occasionally, and only 2.7% stated that they littered often in the past. Not a single person selected very often. There was a tendency for men to report somewhat more littering (M = 2.2) than women (M = 1.9), but the difference was not significant (independent sample t-test, p = 0.075). Consistent with the results of previous studies, littering decreased significantly with the age of the respondents (Pearson correlation: age × self-reported littering, r = −0.33, p < 0.001).
In the condition with the face-to-face conversation, the average value of self-reported littering in the past was with M = 2.2, significantly above the mean of M = 1.8 in the condition without the conversation (independent sample t-test, p < 0.01). The overall mean of the ratings of own littering expected in the future was with M = 1.5, exactly in the middle between rarely and never. There was no significant difference between the expectations for the future in the condition with face-to-face conversations (M = 1.6) and without face-to-face conversations (M = 1.5, independent sample t-test, p = 0.252). A comparison of self-reported past behavior with the intentions for future behavior was accomplished separately for the two study conditions. It was found that in both conditions, the level of expected future littering was significantly lower than the level reported for the past (for both paired sample t-test, p < 0.001; see Figure 7 ). The average absolute value of the difference between the self-reported behavior in the past and the intention for the future was significantly larger in the condition with face-to-face conversation and posters (∆M = −0.6) compared to the condition where only posters were shown (∆M = −0.3; independent sample t-test, p < 0.01). Hypothesis 4 of the present study was thus confirmed. Respondents who took part in face-to-face conversations show a greater difference between the self-reported littering in the past and the intentions for the future as compared to respondents who were only presented with the three posters. Still, the intentions of the participants for the future did not significantly differ between the two conditions. This must be considered when interpreting these findings. Figure 7 . Mean values of self-reported littering in the past and expected future littering in the study conditions "without conversation" (N = 65) and "with face-to-face conversation" (N = 82) on a five-point scale (1 = never, 2 = rarely, 3 = occasionally, 4 = often, 5 = very often). *** p < 0.001, significant difference between littering in the past and intention for the future according to paired sample t-tests.
Discussion
The results indicate that face-to-face conversations of anti-littering ambassadors with people in public places are suitable to raise awareness of the littering problem and may bring about positive changes in behavior. Since actual behavior was not observed in this study, drawing definite conclusions in the latter regard would be premature, as additional studies assessing behavior data or objective traces of behavior are required for this.
Still, the participants liked the ambassador conversations and perceived them as an effective way to counteract littering. With respect to these two aspects, the face-to-face conversations were judged significantly better than each of the three posters. Moreover, the intentions for future behavior also improved more in the condition with face-to-face communication and presentation of posters than in the condition where only the anti-littering posters were presented. This suggests that face-to-face conversations can effectively complement posters in environmental campaigns. However, in the condition with the face-to-face conversation, the average value of self-reported littering in the past was higher than in the condition without the conversation, so that the two groups are not fully comparable. An explanation for this difference could be that the ambassadors preferred to recruit people who are inclined to litter for the face-to-face communications. However, it is also possible that the response rate of people who tend to litter was higher in the condition with the face-to-face conversation. For example, it could be that they felt inclined to respond because they perceived the anti-littering ambassadors as friendly. A third possibility is that the conversations initiated a self-critical reflection *** *** of their own behavior in the past. Thus, it could even be that the face-to-face conversations contributed to the differences between the two conditions in peoples' self-assessment of their own behavior in the past. In the latter case, the conversations may have also promoted awareness of a need to change their own behavior. A laboratory experiment where random assignment is accomplished and differential response rates are eliminated, as (usually) nearly all participants respond to the questions of the experimenters, could clarify whether face-to-face communications can achieve such a critical self-reflection leading to the modification of the self-reports on past littering behavior. This could not be analyzed in this study. However, the current quasi-experimental field study instead possesses high ecological validity, as anti-littering ambassadors were observed in the natural setting of their day-to-day activities. The latter may compensate to some extent for the more thorough analysis of cause and effects relationships that could have been achieved in a psychological laboratory experiment.
Improvements of intentions as compared to past littering behavior could not be measured separately for the three different posters within the current study design, since the three posters were presented to all participants. This is a further restriction of the study, which had to be accepted for pragmatic reasons to obtain a considerably large sample size for judgements with respect to each of the posters. For the same reason, no additional control group without presentation of posters was established. It thus remains unclear whether and to what extent there may also exist a tendency for improved behavioral intentions as compared to past littering behavior in the absence of any intervention. However, posters have been frequently used in campaigns to counteract littering, and in general terms, their effectiveness has already been shown in previous studies [29] [30] [31] [32] . In this regard, the present study is consistent with previous findings, which indicated that the use of authoritative, commanding formulations may reduce the effectiveness of posters. In line with these previous findings, the respondents considered the witty and the environmentally-oriented poster as significantly more effective than the authoritarian poster. The high effectiveness ratings and the low ratings that the witty and the environmentally-oriented poster received for "authoritarian" and "commanding" communication style suggest that they effectively circumvented the elicitation of reactance. The same is true for the face-to-face communications, which also received low ratings for both communication style characteristics.
Acknowledging the ratings of overall liking of posters and conversations is important, since in addition to the behavioral effectiveness of a campaign, it is crucial that campaigns and, hence, their elements are well accepted. The acceptance of campaigns is crucial in the long term to ensure the public support required for conducting successive campaigning activities. The witty and the environmentally-oriented poster, as well as face-to-face communications were liked in the present study and, thus, have good potential to be accepted by the public.
The effects that face-to-face conversations can achieve complementarily to posters can be explained on the basis of an integrative model of behavior that takes into account social influence processes, as well as reactance, justifications, habits and other personal and situational determinants of environmental behavior (Figure 3 ). Counteracting negative habits accordingly involves the problem of altering behaviors, which are performed to a large extent automatically, without too much of an internal deliberation or justification process. The findings of this study show that the ambassador conversations promoted awareness with respect to the problem of the pollution of public space by littering. This suggests that these conversations could have also triggered awareness for the need to change their own behavior in the target persons with bad littering habits.
Counteracting justifications is likewise a challenge for environmental communication. Justifications may entail arguments that promote misconduct. When addressing a certain dysfunctional justification for littering in a poster, which is visible to all people, this may even communicate this justification to people who did not even think of it before. On the contrary, the anti-littering ambassadors can flexibly, specifically and selectively address the justifications that are expressed by their counterparts in face-to-face communications. The conversations were rated as environmentally oriented, which suggests that the anti-littering ambassadors promoted the protection of the environment. This may have helped to tackle possible justifications for littering expressed by their counterparts.
Circumventing reactance involves the problem of promoting certain behaviors without commanding people to behave in the aspired way. The participants judged the communication by the anti-littering ambassadors as very friendly, which seems important to avoid the elicitation of reactance. Moreover, friendly communication seems helpful for building a positive relationship between the ambassadors and their counterparts. This may facilitate the development of mutual trust, and various studies have shown that the development of mutual trust is required for solving environmental problems and overcoming socio-environmental dilemmas [5, 6, 40] .
The processes by which face-to-face communication possibly helped to circumvent reactance, tackle justifications and counteract habits as just as have been described have not been investigated in more depth in this study, and therefore, these explanations are speculative to some extent. Examining the content and communication pattern of the anti-littering face-to-face conversations in more detail seems desirable to gain more insights into the social influence process and to derive corresponding recommendations for best practices. To conduct a laboratory experiment where conversations can be recorded and analyzed (or varied) systematically seems important in this regard.
Conclusions and Outlook
In summary, this study suggests that conducting face-to-face conversations with persons from target groups represents a promising way to counteract littering. Regarding posters, the findings indicate that witty and creative posters focusing on benefits for the environment are more effective and better accepted than authoritarian, commanding ones. However, additional field experiments where actual disposal behavior is observed or behavior traces are analyzed in conditions with different posters and with or without participation in face-to-face conversations are needed to complement the findings of this study through the assessment of objective measures of the effects.
Face-to-face communication and posters may be combined in campaigns against littering to achieve complimentary effects. Including and combining diverse activities in sustainability-oriented campaigns is promising, since different elements of such campaigns have the potential to address different causes or processes that facilitate littering. More research is needed to analyze which measures (e.g., posters, TV spots, face-to-face communication, clean up days, competitions, providing behavioral feedback, waste education in schools, etc.) are suitable to address certain causes of littering and, thus, to achieve changes in behavior.
Such research should be linked to an integrative environmental behavior model to support the development of anti-littering campaigns that address the diverse determinants of behavior through complimentary elements. An integrative model of behavior has been developed for this purpose with reference to previous research. Among other factors, this model considers reactance, justifications and habit formation, three processes that pose great challenges for sustainability-oriented environmental education and campaigns. Further research is needed on how best to address these challenges for environmental communication and the manifold determinants of environmental behavior.
